We examined the factors associated with the evaluation of health description vignettes and how Japanese people make decisions related to the eight health dimensions (mobility, emotions, pain, relationship with others, sleep and energy, vision, recognition/remembering abilities, and self-care 
Introduction
Health status of population in Japan has substantially improved in the 20th century 1 . In 2012, women in Japan had the longest life expectancy at birth in the world at 87 years, followed by Spain, Switzerland and Singapore, while male life expectancy at birth in Japan became eighth at 80 years 2 . The Japanese eat less and maintain healthy body weight. However, we do not know how the Japanese think about situations and problems related to health. We know very little about health decision making in this population.
In health surveys, anchoring vignettes have increasingly become part of an integrated strategy of instrument design and analysis as self-reported health measures is reported to be biased because people have different standards when assessing their health 3, 4, 5 ; the goal of this approach is to make self-report measures more comparable between individuals, communities, and populations 6, 7, 8, 9 . Vignettes are brief descriptions of hypothetical situations presented to respondents, who then answer a series of questions based on the information provided; these responses can be used with other forms of data collection to obtain more information about respondents. Vignettes also enable examination of systematic differences in categorical cut-points between and within populations, and can be applied to many problems in which ordered categorical self-reported data are collected 8 . Several studies showed that using anchoring vignettes to correct for reporting heterogeneity is beneficial to health research 3, 4, 5, 6, 7, 8, 9 . However, a recent study based on the World Health Survey (WHS) ( Japanese version) reported that correction for reporting heterogeneity using anchoring vignettes is not necessary for problems related to sleep and energy among Japanese adults 10 .
Therefore, this study examines how people evaluate severity of health issues. We use anchoring vignettes separately, rather than with self-reported measures that require employing compound hierarchical ordered probit or hierarchical ordered probit models. As a vignette -and the response categories associated with it -represents a situation, vignettes can be rated (here according to their level of severity), and responses to particular vignettes can then be employed as categorical measures of a corresponding health dimension.
The Japanese WHS collected data on health state descriptions and health state valuation for eight health dimensions: mobility, emotions, pain, relationship with others, sleep and energy, vision, recognition/remembering abilities, and self-care. There were five anchoring vignettes for each dimension, and 40 vignettes in total for above eight dimensions, each representing a different severity level (none/mild/moderate/severe/extreme) for hypothetical individuals. Examining factors associated with all vignettes would elucidate how Japanese people consider 40 hypothetical severity levels of health states. To our knowledge, in the Japanese as well as in any other population, the factors associated with all vignettes, i.e., factors affecting self-evaluation of all eight health dimensions have never been identified. We thus employed 40 vignettes from the Japanese WHS to examine factors that affect the evaluation of each vignette; the goal was to explain how the Japanese make decisions regarding their health statuses.
Materials and methods

Data source and sample design
Data for this study were drawn from a pilot study of the Japanese WHS. The Japanese WHS employs methodologies developed by the World Health Organization (WHO). The objectives, sampling design, and methodologies of this instrument are described in English in detail elsewhere 11 . The English version of the questionnaire and instruments can be obtained from the WHO website 12 . The objectives of the Japanese WHS were to develop a means of providing low-cost, valid, reliable and comparable health information, and to provide policy-makers with the evidence they need to develop and adapt policies, strategies, and programs.
Of the 47 prefectures in Japan, Aomori, Tochigi, Shizuoka, Okayama, and Okinawa were selected to participate in the Japanese WHS. These five prefectures were considered to geographically represent Japan because they stretched from the north to the south of the country 10 . Municipalities were Cad. Saúde Pública 2017; 33(7):e00091216 selected from both urban and rural areas of each prefecture, and 21 municipalities that expressed willingness to participate were included in the survey. Households were randomly sampled from each municipality. All members aged ≥ 18 years of the sampled households were eligible for an interview, and 5,016 participants were surveyed. Trained public health nurses were recruited to interview participants face-to-face, and the interviews took place in 2002 and 2003. This study employed 40 anchoring vignettes from the Health Description Use (HDU) section of the Japanese WHS. There were four sets (set A to set D) of vignettes for the eight health dimensions for the HDU, set A was comprised of mobility and emotions dimensions; set B was comprised of pain and relationship with others; set C was comprised of sleep and energy and vision; and set D was comprised of recognition/remembering abilities and self-care. Each respondent responded 10 vignettes from one of the sets; about one-fourth of respondents were randomly chosen to respond to one complete set of vignettes. This way, all respondents responded to the selected vignettes. Fifty-seven respondents with missing observations for vignette identification variable were excluded, leaving a final sample size of 4,959. Of 4,959 respondents, 1,487 responded to set A of mobility and emotions dimensions, 1,263 responded to set B of pain and relationship with others, 1,125 responded to set C of sleep and energy and vision, and the rest responded to set D of recognition/remembering abilities and self-care. However, due to missing observations on explanatory variables, different numbers of cases (provided in the respective tables) were analyzed in the multivariate models.
Measurements
• Outcomes
All 40 anchoring vignettes from the HDU were considered as outcome variables in this study. Figure 1 shows an example of five vignettes, each representing a different level of severity (none/mild/moderate/severe/extreme) for the mobility problems. A similar set of vignettes was employed for each of the remaining seven dimensions; vignettes not shown here can be obtained from the WHO website 12 .
To ensure consistency, respondents were asked to rate the level of vignettes in the same way as they would rate their own health on each dimension. They were also asked to assume that the age and socio-economic position of the hypothetical individuals described in the vignettes were similar to their own. The response categories for each vignette were recoded as 1 (extreme), 2 (severe), 3 (moderate), 4 (mild), and 5 (none).
• Explanatory variables
Explanatory variables were selected based on existing literatures on vignettes and on the WHS 4, 8, 10, 11, 13 . Following the previous study in Japan 10 , age in single year was used in the regression analysis. Sex (male or female) and number of schooling years were employed in the regression analysis. A disease status variable was created on the diagnoses of eight diseases/health problems: (a) angina, (b) pain or discomfort in chest when walking uphill or hurrying, (c) asthma, (d) wheezing or whistling breathing, (e) depression, (f) felt sad, empty or depressed, (g) lost interest in most enjoyable things, and (h) decreased energy. Respondents were grouped according to their disease status into: (1) respondents who reported not having health problems, (2) respondents who reported having one or more of the health problems. Additional variables used were smoking behavior (current smoker or nonsmoker) and alcohol behavior (current alcohol consumer or non-drinker).
Respondents were also asked to evaluate their own health on the eight dimensions, and we labeled these ratings as Self-Evaluations on Health Dimensions (SEHD). As an example, a question for the mobility dimension was "On the whole, how much difficulty did you have with moving around in the last 30 days?". Responses were given on a scale from a (none) to e (extreme) and all self-evaluations on the eight dimensions applied to the last 30 days. For study purposes, responses were recoded as 1 (extreme), 2 (severe), 3 (moderate), 4 (mild), and 5 (none).
Cad. Saúde Pública 2017; 33(7):e00091216
Analysis plan
We first recorded descriptive statistics for the study sample. We then employed a standard ordered probit model to estimate the coefficients of the explanatory variables for each outcome. For each set of vignettes, we included only the corresponding SEHD along with the other explanatory variables in the model. For example, we included the other explanatory variables (age, sex, years of schooling, disease status, smoking, and alcohol consumption) and self-evaluation on the mobility dimension when we fit ordered probit model for five anchoring vignettes (i.e. outcomes) for the mobility dimension. Because there were eight dimensions, each with five anchoring vignettes, we constructed 40 multivariate ordered probit models. Additionally, a Brant's test 14 with ordered logit models was performed and revealed that the parallel regression assumption had been violated. Violations of parallel regression assumption are common in ordered logit regression as it is rare that all levels of independent variables have the same relationship with the dependent variable. We therefore fit separate generalized ordered logistic regression models as a check. Generalized ordered logistic regression has the advantage of constraining model parameters so the effects meet the proportional odds assumption. After finding that the results were similar in all models, and since the proportional odds assumption was held for most of the model parameters, we decided to present the results from the ordered probit regression models in this study. The entire analysis of the study was performed with Stata/SE version 12.1 (StataCorp LP, College Station, USA).
Ethical considerations
The National Institute of Public Health of Japan approved the recruitment, consent procedure, and the fieldwork for the Japanese WHS. 
No difficulty
Mr./Ms. Itoh has no difficulties in walking or running and can use his/her hands, arms and legs. Twice a week, he/she jogs four kilometers.
Mild difficulty
Mr./Ms. Yamaguchi can walk 200 meters without any difficulty but tires if he/she walks a kilometer or up and down stairs. However, he/she can perform daily activities, such as buying groceries and carrying them home, without any trouble.
Moderate difficulty
Mr./Ms. Katayama does not exercise. Because he/she is overweight, he/she cannot go up and down the stairs or do other physical exercises.
However, he/she can carry groceries and do light housework.
Severe difficulty
For health reasons, Mr./Ms. Shigeta has severe leg swelling. Because of the swelling, he/she has a hard time walking around the house.
Extreme difficultyMr./Ms. Andoh is paralyzed from the neck down. He/she became bedridden and cannot move his/her arms and legs or change positions.
Cad. Saúde Pública 2017; 33(7):e00091216 Table 1 gives the distribution of the study sample by health dimensions and by selected socio-demographic characteristics. The sample mean age was 52 years. Approximately 60% of respondents were female. The mean year of schooling was 12 years. Around 35-39% of respondents reported having one or more diseases/health problems in the studied health dimensions. Approximately a fifth of the respondents reported use of tobacco products, such as cigarettes, cigars or pipe tobacco, and 84-87% reported being alcohol (beer or wine) consumers. The characteristics of the respondents were apparently similar across health dimensions. Table 2 provides results for the ordered probit models on all vignettes (outcome variables) of mobility, emotions, pain and relationship with others along with the magnitude of the coefficients. Each column represents an equation with positive coefficients corresponding to lower severity (higher numerical rating) on outcome variables and negative coefficients corresponding to greater severity (lower numerical rating) on outcome variables. Age and alcohol consumer in case of extreme problem and education and SEHD in case of no problem vignettes were found to be in a single direction. For results of evaluation of the extreme problem vignettes, we expected negative probit coefficients for all of the independent variables. However, only age had a positive influence on the extreme vignette for all dimensions, suggesting that older individuals have a higher probability of reporting extreme problems, such as mobility, emotions, pain and relationship with others as less problematic. Compared with men, women had a negative influence on severe and extreme vignettes for emotions, severe vignette for pain, and severe vignette for relationship with others. This suggests that, for these dimensions, women report severe health issues as being more problematic than men do.
Results
As expected, years of schooling, as well as SEHD, had a positive influence on the vignette with no problem for all dimensions, suggesting that people with more education and people with less health problems (higher numerical rating in SEHD), respectively, have a higher probability of reporting no problem on all dimensions or find them less problematic than their counterparts. Also expected, people with one or more diseases in case of relationship with others, and alcohol consumers in all dimensions have a higher probability of reporting extreme problem as more problematic than their counterparts. Smoking had a positive influence on one dimension (relationship with others), suggesting that smokers rate extreme health issues as less problematic when talking about relationships.
As well as Table 2, Table 3 shows results for the ordered probit coefficients for all vignettes of sleep & energy, vision, recognition/remembering abilities and self-care dimensions. Age in case of Table 1 Distribution of the characteristics of the study sample by health dimensions. extreme problem and SEHD in case of no problem vignettes were found to be in a single direction. Older individuals have a higher probability of reporting extreme problems on sleep & energy, vision, recognition/remembering abilities, and self-care dimensions as less problematic. Compared with men, women reported extreme sleep & energy problems as being more problematic. Education and SEHD exerted results similar to Table 2 , except for self-care dimension. Alcohol consumers have a higher probability of reporting extreme problem in sleep & energy and vision dimensions as more problematic than their counterparts.
Characteristics
Cad. Saúde Pública 2017; 33(7):e00091216 Table 3 Regression results of beta coefficients (standard errors) on vignettes for sleep and energy, vision, recognition/remembering abilities and self-care. We explored the possibility of existing specific patterns for each of the explanatory variables based on results of Tables 2 and 3 . However, there was high directional variability and inconsistent findings for the explanatory variables on all dimensions. For example, female sex had a statistically significant (and positive) effect on the mild problem vignette for the mobility dimension. However, no significant effect of female sex was found for the mild problem vignette of the emotions dimension. Instead, significant (and negative) effects were found for the severe and extreme problem vignettes of the emotions dimension. No specific pattern was identified for any of the explanatory variables with Cad. Saúde Pública 2017; 33 (7):e00091216 the exception of the age and SEHD variables. Although coefficients for age and SEHD showed differing directions and values across vignettes, significant and positive effects were found for age on the extreme problem vignettes and for SEHD on the no problem vignettes for all health dimensions. The findings on SEHD are usual, while age exerted unusual findings, which suggest that older individuals are more likely to report extreme health problems as being less problematic than younger individuals.
Dimension, N, explanatory variables
Discussion
The main finding of our study was that older Japanese people appear to view extreme health problems as being less problematic than younger people do. To our knowledge, this is the first study investigating how people in Japan evaluate anchoring vignettes and associated health issues. Although several variables were associated with different vignettes and with varying directionality, no patterns were observed except for age on the extreme vignettes for all studied health dimensions and SEHD on the no problem vignettes for all studied health dimensions. As usual, people with less health problems have a higher probability of reporting no problem on all studied health dimensions as less problematic than their counterparts. However, the findings on age on the extreme vignettes for all studied health dimensions suggest that older Japanese people view extreme health problems more positively than younger Japanese people do. This may occur because older people have experienced more adverse events and may view these events as a normal aspect of life. Everyone experiences difficult life events (e.g., diseases, getting married, having a child, changes in marital status, supporting aging parents, depression) during his/her lifetime. Probably, older people have had experienced and observed more adverse events than younger people and may therefore interpret such events as "normal." This may explain why the older Japanese people (when compared with younger people) in our study reported that health-related extremes were less problematic. In Japan, the average age at death has remained mostly unchanged due to a twin-peak pattern of increasing numbers of deaths at younger ages (30-64 years) and older ages (≥ 75 years). The fatality rate in the older population is high, and aging is a factor that increases the number of deaths and mortality costs 15 . We should thus pay special attention to the older population in Japan. Our finding concerning age is important for doctors and other healthcare workers who treat health problems in older adults and suggests that older people may underemphasize the severity of their own health problems.
All studied health dimensions (mobility, emotions, pain, relationship with others, sleep and energy, vision, recognition/remembering abilities, and self-care) used in this study likely have great significance for an individual's life because limitations/problems on one dimension of health may significantly affect other dimensions. For example, mobility limitations are reported to be a strong predictor of subsequent disabilities and the need for assistance 16, 17 . Because of the close relationship between disability and dependency, mobility limitations can often restrict activity and social participation and provoke isolation, anxiety, and depression. Such limitations contribute to an overall poorer quality of life 18 . In this study, we found negative coefficients on the self-evaluation only for mobility, indicating that individuals who report greater mobility also report extreme mobility limitations as being more problematic.
We also found a gender effect in our study. When compared with men, Japanese women reported greater severity in the case of extreme problems on three health dimensions: emotion, pain, and sleep/ energy. This is consistent with the finding from a study of community-dwelling older Singaporeans showing that women reported greater severity of pain than men 4 . In the United States, sleep problems were reported to be more common among women 19 . Women seem to have better sleep quality than men, with longer sleep time, shorter sleep onset latency, and higher sleep efficiency. Despite this, women have more sleep-related complaints than men 20 . In Latin America, women were reported to be more exposed to social and material disadvantages during their life course than men. They had higher rate of depression than men. Cumulative life-course exposure to social and material disadvantage and current material, social, and health conditions explained the higher frequency of depression in women 21 .
Although we did not find specific patterns for other explanatory variables, highly educated Japanese people reported greater severity in the case of emotional and vision problems. In addition,
Cad. Saúde Pública 2017; 33(7):e00091216 individuals with one or more diseases reported greater severity of relationship problems than the individuals without diseases. This is consistent with the earlier finding that comorbid states incrementally worsen health when compared with single disease states 10, 16 .
Unexpectedly, smokers viewed extreme health problems more positively than non-smokers when they talked about relationships. A possible reason is that smokers may consider cigarettes, cigars, or pipe tobacco as a way to alleviate loneliness and do not care much about relationships. This study also found negative effects of alcohol consumption. When participants reported being consumers of alcohol, they reported more negative effects when health problems were extreme. This was true for all dimensions except recognition/remembering and self-care. This is consistent with considerable research demonstrating the detrimental effects of alcohol consumption. The harmful health effects and social consequences of alcohol intake include loss of workplace productivity, social discord, domestic violence, and homicide 22 . Excess of alcohol intake can also lead to acute alcoholism, addiction, overweight, and obesity. Long-term consumption affects metabolic and nutritional conditions, hypertension, liver disease, and is related to illnesses such as cancer 23 .
Limitations
There were a few limitations to our study. First, only about one-fourth of respondents were given the opportunity to respond to one full set of vignettes (i.e., one of sets A to D) and caution should be therefore exercised in generalizing these results to the larger population. In addition, we did not explore the onset of the eight diseases/health problems, a factor that may have influenced the report on the anchoring vignettes. The number of cigarettes smoked and the amount of alcohol intake could not be explored in this study due to lack of data on these factors in the Japanese WHS. These limitations should be addressed in future research to clarify effects on health decisions in the Japanese population. However, a strength of our study was that socio-demographic characteristics were similar across all the health dimensions studied, thus indicating that our sample was representative for each set of vignettes in the Japanese population.
Conclusions
In conclusion, older people reported fewer severe problems even in the case of extreme health difficulties. This was true for all eight dimensions of health explored in this study. This finding is important for Japan's "super-aging" society; although health systems have contributed enormously to better health status in Japan, the findings imply that healthcare workers should be careful when assessing the severity of health problems in the older population. The health problem may be more severe than reported.
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